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DETAILED ACTION 

1 . The applicant's amendment filed on March 26, 201 0 was received. Claims 7-1 8 
were cancelled. Claim 1 was amended. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

3. In view of Applicant's canceling claims 7, 8 and 1 8, the Examiner withdraws the 
previously set forth rejection of claims 7, 8 and 18 under 35 U.S.C. 102(b) as being 
anticipated by Zeikus as detailed in the Office Action dated November 27, 2009. 

4. The rejection of claims 1-3, 5 and 6 under 35 U.S.C. 102(b) as being anticipated 
by Zeikus et al. (hereinafter "Zeikus") (U.S. Pat. No. 6,270,649) is maintained. 

Regarding claims 1 and 5, Zeikus teaches a method of using neutral red and 
cells or enzymes to produce electricity comprising the steps of (a) providing an 
electrochemical bioreactor system (fuel cell) having a cathode compartment equipped 
with a cathode and an anode compartment equipped with an anode, the cathode and 
anode compartments being separated by a cation selective membrane; and (b) placing 
a suitable amount of neutral red and a biological catalyst (biofilm) in the cathode 
compartment (medium capable of causing the growth of biofilms). To maximize the 
interconversion of biochemical and electrical energy, the biological catalyst is 
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immobilized (formed) on the cathode. The method of the invention further comprises 
the step of delivering to the cathode an electric current suitable in strength to cause the 
reduction of at least a portion of oxidized neutral red in the cathode compartment (bias 
potential) (see col. 5, lines 55-56; col. 6, lines 35-57; figure 1). 

Regarding claims 2 and 3, Zeikus teaches that the cathode compartment is filled 
with a catholyte material (medium capable of causing growth of the biofilm) such as a 
phosphate buffer comprising saline (seawater) (see col. 8, lines 35-48). 

Regarding claim 6, Zeikus teaches that reduction of neutral red requires a 
potential (polarization potential) E 0 ' = -0.325 volts. 

Claim Rejections - 35 USC § 103 

5. In view of the priority date of U.S. Pat. No. 7,1 22,273, the Examiner withdraws 
the previously set forth rejection of claim 4 under 35 U.S.C. 103(a) as being 
unpatentable over Zeikus in view of Chaix as detailed in the Office Action dated 
November 27, 2009. 

6. In view of Applicant's canceling claims 9, 1 0 and 1 2, the Examiner withdraws the 
previously set forth rejection of claims 9, 10 and 12 under 35 U.S.C. 103(a) as being 
unpatentable over Zeikus in view of Worth as detailed in the Office Action dated 
November 27, 2009. 
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7. In view of Applicant's canceling claim 1 1 , the Examiner withdraws the previously 
set forth rejection of claim 1 1 under 35 U.S.C. 103(a) as being unpatentable over Zeikus 
in view of Chaix as detailed in the Office Action dated November 27, 2009. 

8. In view of Applicant's canceling claims 1 3 and 1 4, the Examiner withdraws the 
previously set forth rejection of claims 13 and 14 under 35 U.S.C. 103(a) as being 
unpatentable over Zeikus in view of Yoshizawa as detailed in the Office Action dated 
November 27, 2009. 

9. In view of Applicant's canceling claim 1 5, the Examiner withdraws the previously 
set forth rejection of claim 1 5 under 35 U.S.C. 1 03(a) as being unpatentable over Zeikus 
in view of Sun as detailed in the Office Action dated November 27, 2009. 

1 0. In view of Applicant's canceling claim 16, the Examiner withdraws the previously 
set forth rejection of claim 1 6 under 35 U.S.C. 1 03(a) as being unpatentable over Zeikus 
in view of Kim as detailed in the Office Action dated November 27, 2009. 

11. In view of Applicant's canceling claim 17, the Examiner withdraws the previously 
set forth rejection of claim 1 7 under 35 U.S.C. 1 03(a) as being unpatentable over Zeikus 
as detailed in the Office Action dated November 27, 2009. 
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12. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable overZeikus as 
applied to claims 1-3, 5-8 and 18 above, and further in view of Chaix 
(WO02/0058221A1; see U.S. Pat. No. 7,122,273 for English translation). 

Regarding claim 4, Zeikus is silent to the water being circulating water. 

Chaix teaches a fuel cell with electrodes immersed in water, wherein the water is 
circulating water (col. 5, lines 4-9). It would have been obvious to one of ordinary skill in 
the art to modify the fuel cell of Zeikus with the circulating water of Chaix because the 
circulating water allows for effective cooling of the fuel cell (see Chaix, col. 4, lines 48- 
51). 

Response to Arguments 

1 3. Applicant's arguments filed March 26, 201 0 have been fully considered but they 
are not persuasive. 

Applicant's principle arguments are as follows: 

A) Zeikus fails to teach or suggest "forming a biofilm on at least part of the 
surface of said electrode ... simultaneously ... subjecting said electrode to a bias 
potential" as recited in claim 1. 

14. In response to Applicant's arguments, please consider the following comments: 
A) Zeikus teaches a method of using neutral red and cells or enzymes to 

produce electricity comprising the steps of (a) providing an electrochemical bioreactor 
system (fuel cell) having a cathode compartment equipped with a cathode and an 
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anode compartment equipped with an anode, the cathode and anode compartments 
being separated by a cation selective membrane; and (b) placing a suitable amount of 
neutral red and a biological catalyst (biofilm) in the cathode compartment. Zeikus 
teaches that the biological catalyst may be selected from the group consisting of 
bacteria, archea, plant cells and animal cells, isolated intact cytoplasmic membranes, 
solubilized cytoplasmic membranes, and an enzyme having a NADH or NADPH 
cofactor. Most conveniently, the biological catalyst comprises substantially pure or 
mixed cultures of cells, (see col. 6, lines 59-65). When whole cells are used as the 
biocatalyst, neutral red, which is contained in the catholyte solution, promotes cell 
growth (medium capable of causing growth of biofilms) (see col. 7, lines 3-4). 

The method of the invention further comprises the step of delivering to the 
cathode an electric current suitable in strength to cause the reduction of at least a 
portion of oxidized neutral red in the cathode compartment (bias potential) (see col. 5, 
lines 55-56; col. 6, lines 35-57; figure 1). 

Conclusion 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHAN ESSEX whose telephone number is (571) 
270-7866. The examiner can normally be reached on Monday - Friday, 7:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/523,623 Page 7 

Art Unit: 1795 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SJE 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



